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(54) YCTPOdCTBO A/lfl PEMOHTA 06CAA- 
HOO KOnOHHU B CKBAXUHE 

(57) MaoOpereNMe OTHOcmai k jKcniiytTauMM 
Ne^TiiNftix u njoaux ckuxmh m Mcwer 6wt¥ 
HcnonMOMNO npM NapautpiMHMM ueMetrnM^- 
ro Kon^ua h coaASHMM axpaiioa MSTaMnoHaxe- 
Myx MaTepNanoB 3a o6caAHOll koaonhoa. 
Ueiib - pactmipeMMe TexNOiionr«ecKMx »o3- 
MOXKOCreA yctpoAcraa aa cm oC^ecna^eNHa 
OAHoapeMeMHoro c ycraHoaicoA peMOHTMoro 



narpyOxa TaMnoHMppaaNMa aaicoAOHHoA 90- 
HU. Ana aroro patAnaawHwe OTaapcma noiioro 
lUTOKa napaKpuTu a mocoiahom noAoacaHMM 
repMenrcHUMN naparopoAKaMN MaacAV rHAPO- 
ipiAMHApaMM. noauA iinroK a HtUKHeA nacTM 
MMaer ycraHoaiiaHHyA Ha mbm c ao3MOXHo- 
CTbn orpaHiweHHoro ocaaoro napeMemeHMa 
UMfiNHAPNHaciciKl nepaKpuaareAb c ^pMxuit- 
OHNUM ^OHapaM. B noAOM urroice noA uhamh- 
APM«iacKMM napeitpMaaTaaaM aynoaHaNu 
paAWiWf ua oiaepc nw . UHniiHAPMHecKMA 
paKpuaaraab ycTaNoaaan c aosMOKNocr^io 
napaxpuTMa nocaaAHMx npM xoab uiToica 
aaapx. flociia aaxaHKM n npoAdaxM TaMnoHax- 
Noro MarepMaaa pacnoaarax)! paMOMTHuA 
ciarpytSoK Nanpcmta aoNu HapyuieHMa oGcba- 
NOA KOflONNU. nepoMeuiaHMeM ycrpoAcraa 
aaapx mpaxpuaaiOT paAMaabHwe oraepcTMa 
itiiiiMKAP»MCKiiM napeKpuaaTeaeM. BareM a 
ycTpoAcrae coaAiiOT pa60Hee ABMxaHiia. rtpM 
aroM aRopi •xoamt a aauanaeHMa c xoaoHHoA. 

2 MA. 



MaoCparaHMe OTHOotrca x CypaHMK) m 
aKCnAyarauMM ne^raHUx m raaoaux cxaaxMM m 
MOxaT McnoAwaoaaTwca rpn HapautnaaHMH 
qaMeHTHoro koaw m coiAaHMN axpanoa us 
TaMiiOHaxcHWK MarepMaaoa aa o6caAHoA xo- 
AONHOA c nocaaAyiomeA rapMemsamiaA 06- 
caAHoA KOAOMNM MaTaAAMHacxMM fuiacnipaM 
a NO^taNUX, raaoaux m boahmmx caaaxMHax. 

UaAkX) NaoGpeteNMa aaAaerca pacitiMpo- 
HMO TaxHOAonnecKHx ao3MOXHOCT6A ycrpoA- 
craa nyraM oOecneseMMa oAHOapat4aNMoro c 
ycraNoaxoA peMOHrnoro narpyOaa raMnoNn* 
poaaHiia aaxoAOHHOA sohu. 



. Ha 1 MaoOpaxceHO ycrpoAcrao Ana 
poMONTa oOcAANOA KOAOHHu a citaaxMHa. cny- 
meHHoa a cxaaxMHy, a momoht aaxasKu raM* 
noNMpyiomaro MarepMaaa; Ha ^r. 2 - ro xe. 
n(m ycraHoaxa naacnipa. 

YcrpoiAcrao aaa peMonra o6caAHoA kq- 
AOHilw a cxaaxMHO coctont m3 anopa 1 • cayxa- 
maro Aim onopu ycrpoAcraa Ha xoAonny. 
rHApaaANNacKoro AOMKpara a anAe xopnyca c 
nocAaAoaaraAbNo ycraHoaaeHHMMM a hcm 
nmpouHAHHApaMH 2 c rapMerMMHUMM nepero* 
pOAxaMH 3 MOXAy hmmm. B Kopnyce renecxo- 
' nN««acxN ycraHoaAOM nonuA uitok 4 c tiopw- 
NaMN 5. pacnoAOxoHHUMM a rMApouMAMHA* 
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pax, N paAManWMUMM 0TB6PCTMIIMH A aaa cbii- 
3H nOAOCTM UtTOKa C nO/IOCTAMM fMAPOUMUMH- 

APOB. Pagi)M8nkHbie otmpctmh A nepeicpuTw b 
MCxoAHOM noAoxceMHH repMeniHHMMH nepe- 
ropoAKaMH Mexg^y uiuimhapmm. B HMxcHeA 
sacTN no/ioro uirOKa ycratioafieHa rHApaami- 
Mecieasi AopHMpyK>maji ronoBKa 6. 

MeJKAy KopnycoM m mApaaaifHecKoA ao- 
PHMpytotueA roAOBKoA iMcnonoxceH peMoirr- 
HuA narpyCoK 7. B MMXHeft nacTM no/ioro 
lUTOKa noA rHApaBfiMHccKoA AOPHtipyioiueA 
rorr^BKoA ycTSNoaiieH c aoaMoxcHocTbio orpa* 
HMMeHHoro ooesoro nepaMeiuaHMsi iimiMMAPMr 
MecKMA nepeKpuMxeiifc 8 c ^puKtiMOHHyM 
♦oMapeN, a noA i|NiiMHAPM«iecniM nepeKpu* 
aareiieM a ncmoM urroKa aunoAHeHM paAHanb- 
HMe oTaepcTMJi 9 aan UHpicyaauMM a mcxoahom 
noiioxeHMM raMROHaxHoro MarepMa/ia. B 
sepxHeA MacTM no/tuA tirroK 4 xecnco CBnaaH 
c TpaHcnopxHofl koaohhoA rpyC (hbcocno- 
KOHnpeccopKUMM Tpy6aMM) 10. 

YcTpoAcTBO Ann peMOHxa o6caAHOA ko- 
AOHHU a cxaaxMHe paGoraer cneAyioiMMM o&- 

pa3CN4. 

rioc/ie cnycxa ero Ha TpaHcnoprHoA xo- 
/iOHN« Tpy6 a cxaaxcMHy paAMa/ibHue OTBep- 
CTMB 9 pacnoAaraiOTca HanpoxMB aoHy 
HapyiueHMfl o6caAHoA xoaoHHy. OTxpyaaioT* 
ca p^AMaabNye oraepcma 9 mpeMeuteNiieM 
ycTpoAcraa BHica. B mcxoah<M4 noAoaceHMH pa- 
AMaawiye oraepcTMa A nepexpyry. ripM Ta- 
KOM pacnoAoxeHMM paAHBiikKyx oraepcTMA A 
M OTxpyry x paA^<anMiyx oraepcmiix 9 npoita* 
BOAwrca aaxasxa TaMnoHaxcHoro Marepnaaa a 
30Hy NapyuieHHA oCcaAHOA xcmoHHy m saAaa- 
AHBaHMe ero aa o6caAHyio xoaoNHy. 

nocae aaxasKN n npoAaMCH TaMnoHaxcNO- 
ro MarepMana p.«cnoAaraMiT peMONTHyA nar- 
py6oK HanpoTMB aoHy HapyuieHna o6caAHOA 
KOflOHHy. nepeMeiueNMeM ycrpoAcraa aaepx 
nepexpyaaaoT paAHdAkHye oraepcTMa 9 mm* 
AMHApinecKMM nepexpyaareiieM 8. SareM a 
ycTpoAcrae coaAaiOT paGosee AaaaeHMe. npM 
aroM axopb 1 bxoaht a aaiieniieHMe c koaom- 

HOA. 

nepeMeiueNMBM TpaNcnopTNOA xoaoMNy 
Tpy6 aaepx nporarHaaiOT rnApaMNMecxyio ao- 
pHHpyiomyio roaoBxy BHyrpb peMOMTMoro nar- 
py6Ka, OTBepr.TMx A uitokb ayxoAXT m3 
repMeTMMHUx neperopoAox n xcHAxocTk no- 
ctynaeT a MMiiMHApy rHAPaBAMsecxoro aomx* 
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para (^mf. 2). HpM AanbHeAuteA aaxaMxe xka-_ 
KOCTM rHAPaaAHsecKMA AOMxpar npoTaniBaeT 
roAoaxy 6 BHyrpn peMOHTHoro naTpyCxa nb 
AHMHy, paaNyn xoAy nopuiHeA. OANoapeMeH- 

5 NO oqrmecTBAaiOT noAMiM rpaNcnopTHOA xo- 
AONHy TpyO NB aeaMHMNy xoas nopiuHeA 
AOMxpara. OcTaauiyK>ca sacTw peMOHTHoro 
narpyCxa pacujMpax>T npoTarMaaHMOM roiio- 
BXM 6 c n0M0mwx> TpaHcnoprHoA koaohhu 

10 Tpy6 M raneaoA CMcreMy. Ilociie pactiiMpeHMx 
M npMxcaTMa peMOHTHOro naTpyCxa no aeeA 
A)iKHe ycrpoAcTBO cnycKax)T a xpaAHoe nhxc- 
Mee nonoaceHMe. ompunm paAHaabHye or- 
aepcma 9, npoMyBaK>T cxBaxcNtiy ao ayMyaa 

15 TaMnoNaatNoro MarepMaAa m noAHHMaxiT ycr- 
poAcTBO Ma cxaaacMNy, 

OopMyaa MaoOpereHMa 
YcrpoAcTao Ana peMOHra o6caAH0A xo- 
20 aoHNV a cxaaacMNe,. aKnK>sax>ii4ee xopnyc c 
axopeM M nocaeAoaaTeAkNO pacno/ioxceNHy* 

MM a HeM mAPOUMAMMAPaMH C repMeTMMHyMM 

neperopoAXBMM Me)XAy hmmm. Te/iecxonM4e- 
CKM ycraHOBAeNMyA a xopnyce nonyA uirox c 
25 nopuiHflMM, pacnoAOxeHHyMM b rMApouH/iMH- 
Apax« M paAMaabMyMM oraepcTMaMM Ana caaaM 

nOAOCTM UlTOXa C noaOCTBMM rHAPOUMIIMKA- 

poa. rHApaaiiMNeCKyK) AopHHpyK)tttyx> roao- 
•xy, ycraHOBAeHNyx) a HMxcNeA mbctm noaoro 

30 uiTOxa, ycraHoaaeHHyA MeacAy xopnycon m 
rHApaaAMHecKoA AOpHMpyK>tueA ronoaxoA pe- 
MONTNyA naTpyGox m TpaHcnoprHyxi xonoNNy 
TpyG. acecTxo caaaaHHyx) c noayM uitokom a 
aepxHeAeroHacTM. oTAMsax>uieeca ten. 

35 HTO, c Meiibio pacuiMpeHMA TexHoaoniHecKMx 
BOdMoacHocreA ycTpoAcraa nyrey oGecnene- 

MMB OANOBpeMOHHOrO C yCTaHOBXOA peMOHT- 

Noro narpyGxa TdMnoNMpoBaHMa aaxoaoHHoA 
30HU, paAManwHue OTaepcTMa noAoro uiroxa 

40 nepexpyru b mcxoahom noAoaceHMM repMe- 
TMMHyMM neperopoAxaMH MexcAy tmapomm- 
AMHAPaMM, npM 3TOM noayA urrox a MMaiHeA 
HBCTM MMeer ycTaHoaaeNHyA hb hbm c aoa- 
MoacNocT^X) orpaHMHeHHoro oceaoro nepoMe- 

45 lueHMa uMAMHAPMMecxMA nepexpyaareaw c 
^pMKMMOHHyM ^OHapeM. a noaoM uiroxe noA 
i4MAMHAPM«mxMM nepexpyaaTenoM aynoiiHe* 
Hy paAHaAMye OTBepcTMa, a UMAMHAPMHe- 
cxmA nepexpyaaTeak ycTaHoaaeH c bobmox- 

50 HOCTVK) nepexpyTMB nocacAHMx npM xoao no- 
Aoro urroxa aaepx. 



BEST AVAILABLE COPY 



1686123 






:(((!))! 






PeABKTOp M.UJynii8 



CocmsNTaiib HJIetKoeM 
TexpttA M.MopreHTM 



XoppoKTop A.Ocdy/ieHKo 



3ax«3 3583 iMfMxc HoAnHCMoe . 

BHdlinH rocyAapcTMHNoro KOMMrera no MsoOpereHHiiH m oncpkmuiM npM FKHT CCCP 
: 13035. MocKM. X-35. PaymcKSii HaG., 4/5 



npoMaaoACTaeHHo-MSAaraiikcicMft ^O MgHMaT 'n aT<MT\ r. Yj^ropoA. y/iJarapHHa. 101 



[state seal] Union of Soviet Socialist (19) SJJ (j i) 1686123 Al 
Republics 

USSR State Committee (5 1)5 E 21 B 29/10 

on Inventions and Discoveries of the State 
Conunittee on Science and Technology 



SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(21) 4438706/03 

(22) Junes, 1988 

(46) October 23, 1991, Bulletin No. 39 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) V. 1. Nfishin and S. A. Ryabokon' 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
796387, cl. E 21 B 33/00 (1981). 

USSR Inventor's Certificate No. 
1596830, cl. E 21 B 29/10 (1988). 

(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers fi'om plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — borehole annular space at the 
same time as placement of the repair 



sleeve. For this purpose, the radial holes 
in the hollow rod are closed oflf in the 
initial position by leaktight partitions 
between hydraulic cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with fiiction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Thra the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil, gas, and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabUities of the device by 
providing for plug back of the casing string — borehole annular space at the same time as 
placement of the repair sleeve. 
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch. 

The device for downhole repair of a casing consists of anchor 1, serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons 5, disposed in the hydraulic cylinders. 
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and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent m the initial position. In the upper portion, hollow rod 4 is 
ri^dly connected with the work string (the tubing) 10, 

The device for dovmhole repair of a casing works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod em^ge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 
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(Fig. 2). On further ii^ection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted from the well. 

Claim 

A device for downhole repair of a casmg, including a body with an anchor and 
hydrauUc cylinders mounted in series thereon, with leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that, with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string — ^borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod in the lower portion 
has a cylindrical sealing assembly with friction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close oflF said 
radial holes when the hollow rod travels upward. 
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[see Russian original for figure] [see Russian original for figure] 
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